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(54) FUNCTIONAL POROUS RESIN FILM AND PRODUCTION OF THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a functional porous resin film capable of effectively utilizing a photo catalytic action and an 
antibacterial action and also sustaining the effects for a long period of time by firmly binding photocatalyst particles and/or 
antibacterial particles to the surface of pores of the porous resin film, and to provide a method for producing the same. 
SOLUTION: This functional porous resin film is obtained by fixing photocatalys particles and/or antibacterial particles directly or 
though a layer of metal oxide fine particles to the surface of pores of the porous resin film having OH and COOH groups formed by 
treatment of electric discharge or irradiation of ultraviolet rays. The functional porous resin film, thus obtained, can be used for a 
material for decomposing and cleaning a polluting substance in the air or water, and e.g. can be used for capturing various bacteria in 
the air or water as a filter and sterilizing the bacteria or suppressing the propagation of the bacteria by a photo-irradiation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The functional porosity resin film characterized by fixing the pore front face of the porosity resin film to which - OH 
radical and -COOH radical were given by electrodischarge treatment or UV irradiation processing to the photocatalyst particle 
and/or the antibacterial particle. 

[Claim 2] The functional porosity resin film characterized by fixing the particle layer front face of the metallic oxide formed in the 
pore front face of the porosity resin film to which - OH radical and -COOH radical were given by electrodischarge treatment or UN 
irradiation processing to the photocatalyst particle and/or the antibacterial particle. 

[Claim 3] The functional porosity resin film according to claim 2 with which the particle layer front face of a metallic oxide consists 
of a metallic oxide which has - OH radical. 

[Claim 4] The manufacturing method of the functional porosity resin film characterized by consisting of the first process which 
carries out hydrophilization processing of the pore front face of a porosity resin film by electrodischarge treatment or UV irradiatio 
processing, and gives - OH radical and -COOH radical, and the second process fixed to the pore front face in a photocatalyst 
particle and/or an antibacterial particle. 

[Claim 5] The manufacturing method of the functional porosity resin film characterized by to consist of the first process which 
carries out hydrophilization processing of the pore front face of a porosity resin film by electrodischarge treatment or UV- 
irradiation processing, and gives - OH radical and -COOH radical, the second process which hydrolysis and the condensation 
polymer of a metal alkoxide is made to exist in the pore front face, dries, and forms the particle layer of a metallic oxide, and the 
third process fixed to the particle layer front face in a photocatalyst particle and/or an antibacterial particle. 
[Claim 6] The first process which carries out hydrophilization processing of the pore front face of a porosity resin film by 
electrodischarge treatment or UV irradiation processing, and gives - OH radical and -COOH radical, The second process which 
hydrolysis and the condensation polymer of a metal alkoxide are made to exist in the pore front face, dries, and forms the particle 
layer of a metallic oxide, The manufacturing method of the functional porosity resin film characterized by consisting of the third 
process which carries out hydrophilization processing of the particle front face, and gives - OH radical, and the fourth process fixe 
to the particle layer front face in a photocatalyst particle and/or an antibacterial particle. 

[Claim 7] The manufacturing method of the functional porosity resin film according to claim 6 to which the third process to which 
hydrophilization of the particle front face of a metallic oxide is carried out is characterized by giving - OH radical by processing 
chosen from UV irradiation, ozonization, acid treatment, and ARUKA ******. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field^of the Invention] This invention relates to the functional porosity resin film with which the photocatalyst particle and/or the 
antibacterial particle are formed in the pore front face of a porosity resin film. 

[0002] . , 

[Description of the Prior Art] It is known that the so-called photocatalysis which acts on the organic substance or a microorganism 
etc which the electron excited by titanium oxide absorbing light as a photocatalyst particle has approached from the former, 
performs the oxidation and is decomposed is shown. It is well-known by JP.6-31 5614.A, JP.7-265714A etc. to make an inorganic 
substance or the organic substance support the particle which shows such a photocatalyst operation, and to use it. moreover, the 
polymeric materials which there is a problem that the organic substance itself to support oxidizes, and have antioxidative activity 
for the strong oxidizing power of titanium oxide in order to make the organic substance support a photocatalyst particle — it 
compares and the ingredient like ** polytetrafluoroethylene is selected. 

[0003] A photocatalyst operation of titanium is realized when titanium oxide and the matter which oxidizes contact directly. That is, 
the molecule which contacts directly on the surface of titanium oxide oxidizes with a photocatalyst, and decomposes, or changes tc 
other matter. The application of the ingredient which disassembles and purifies the inside of air or an underwater pollutant for the 
reason, a sterilization ingredient, etc. is examined. In this case, in order to demonstrate the effectiveness of titanium oxide to max, 
it is desirable to exist in the front face of the matter supported as much as possible. On the other hand, although it is an 
antimicrobial agent the zeolite with antibacterial effectiveness etc. is known. The operation is an inorganic system antimicrobial 
agent containing antibacterial metals, such as silver, copper, and zinc. 

[0004] The particle and the antibacterial particle which show the above photocatalyst operation are used together and used in man> 
cases. In order to make the most of a photocatalyst operation or an antibacterial action, it is obvious to enlarge surface area of the 
support containing a photocatalyst particle or an antibacterial particle. In above-mentioned JP.6-315614A the layer of titanium 
oxide is prepared on a film base material, and a device which titanium oxide moreover arranges on the surface of support as much 
as possible is made. However, the effectiveness of titanium oxide is limited only on the surface of a film in this case, things are 
clear and only the matter which contacted on the surface of the film receives an oxidation catalyst operation. As an approach of 
improving the fault of such a conventional technique, although there is the approach of using a porosity thermoplasticity film with 
large surface area as support, and applying and sinking in a photocatalyst particle or an antibacterial particle, combining a 
photocatalyst particle or an antibacterial particle with the porosity thermoplasticity film of a non-adhesive property has dedropping 
and a cone fault, even if it is not easy and is established. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is to offer the functional porosity resin film which is made to combine a 
photocatalyst particle and/or an antibacterial particle with the pore front face of a porosity resin film firmly, can use the 
photocatalyst operation and antibacterial action effectively, moreover continues at a long period of time, and can maintain 
effectiveness, and its manufacturing method. 
[0006] 

[Means for Solving the Problem] This invention fixes a photocatalyst particle and/or an antibacterial particle to the pore front face 
of the porosity resin film to which - OH radical and -COOH radical were given by electrodischarge treatment or UV irradiation 
processing. Moreover, in order not to contact a photocatalyst particle on a porosity resin film directly, and in order to raise fixable, 
it is desirable to fix a photocatalyst particle and/or an antibacterial particle to the particle layer front face of the metallic oxide 
formed in the pore front face of the porosity resin film to which - OH radical and -COOH radical were given by electrodischarge 
treatment or UV irradiation processing. Furthermore, in order to make more uniform fixing of a photocatalyst particle or an 
antibacterial particle attain, it is more desirable to consider as the condition of carrying out hydrophilization processing of the front 
face of a metallic-oxide particle, and having - OH radical. 

[0007] Thus, the obtained functional porosity resin film can be used for the application of the ingredient which disassembles and 
purifies the inside of air, or an underwater pollutant, a sterilization ingredient, etc., for example, can be used for mainly 
supplementing with underwater various bacilli among air as a filter, and controlling propagation of sterilization or a bacillus by 
carrying out an optical exposure. 
[0008] 

[Embodiment of the Invention] As a porosity resin film which can be used for this invention Others [ polyethylene / polysulfone, a 
polyamide, polyimide. polypropylene, and ], Polytetrafluoroethylene (PTFE), polyvinylidene fluoride (PVdF), A tetrafluoroethylene- 
perfluoroalkyl vinyl ether copolymer (PFA), A tetrafluoroethylene-hexafluoropropylene copolymer (FEP), The hydrophobic fluororesin 
film which consists of a tetrafluoroethylene-ethylene copolymer (ETFE), polychlorotrifluoroethylene resin (CTFE), etc. is used. 1- 
200 micrometers in thickness, 0.01-5 micrometers of apertures The film which the film which has a 0.1H -micrometer aperture 
especially is used suitably, and can give permeability or water permeability is desirable. Especially, points, such as chemical 
resistance and thermal resistance, to PTFE is desirable, and can use both a burned product or a non-burned product. 
[0009] In addition, a porosity resin film can be obtained by various approaches. For example, a PTFE film can be obtained by the 
extending method indicated by JP.58-25332.B, JP.51-1 8991 ,B, JP.42-1 3560.B, etc. or the approach using the frothing agent 
indicated by JP.42-4974.B. In this invention the first desirable down stream processing on the above-mentioned porosity resin film 
UV irradiation Or low-temperature plasma electrodischarge treatment using gas, such as H2, 02, Ar, C02, Air, and H2 O, is 



performed. The value of O/C detected by XPS (X-ray photoelectron spectroscopy) is made to increase compared with processing 
• before. Moreover, - OH radical (3400-3500cm-1) and -COOH radical (1700cm-1 neighborhood) which are detected by FT-IR 
(Fourier transform mold infrared absorption spectrometry) are made to increase. Association with the hydrolysis and the 
condensation polymer of the joint metallurgy group alkoxide of a photocatalyst particle or an antibacterial particle in the following 
process is chemical more strengthened. 

[0010] When the first down stream processing is low-temperature plasma electrodischarge treatment although based also on the 
type of gas to be used, it is usually good to irradiate under the conditions of 0.5 to 50 W-sec/cm2, gas total pressure 0.01 - 10ton 
Moreover, although it is based also on the compound which is contacted on a film and used as a hydrophilization adjuvant at the 
time of an exposure when the first down stream processing is UV irradiation, they are usually ultraviolet rays with a wavelength of 
150-270nm 6 J/cm2 It is 6 - 500 J/cm2 preferably above. It is good to irradiate with energy intensity. Compounds, such as an 
aluminum hydroxide, a boric acid, ammonium pentaborate, a lithium hydroxide, a calcium hydroxide, a barium hydroxide, aluminum 
ethoxide, formic acid, and an acetic acid, can be used as a hydrophilization adjuvant. In this invention, it is desirable that it is the 
water solution of the aluminium compound which the water solution of these compounds is used preferably and has especially a 
hydrophilic group, a boron compound, or a lithium compound. Moreover, in order to raise the solubility of a solute, alkali salt such a 
a sodium hydroxide and a potassium hydroxide, may be added. 

[001 1] In this case, although ultraviolet rays are irradiated where the above-mentioned compound is contacted on a porosity resin 
film, it is good to contact the water solution of the above-mentioned compound so that a porous internal organization chart side 
may be permeated by sinking in, spreading, etc. 270nm or less has [ the photon energy with which reforming cuts C-F association 
as the ultraviolet-rays light source that what is necessary is just one photon or the thing cut with two photons although it is little 
about C-F association (539 kJ/mol) of a difficult porosity fluororesin film, for example ] desirable wavelength. However, since the 
absorption of light according [ wavelength ] to short ** past ** and a film is strong, it is hard coming to reach sufficient energy for 
photochemical reaction to arise in the film thickness direction. Therefore, it is desirable that they are the ultraviolet rays whose 
wavelength is 150-270nm. Although the ultraviolet-rays light source can use a low-pressure mercury lamp, a high-pressure mercui 
lamp, an YAG laser (4 time wave), a metal halide lamp, an excimer lamp, etc., especially a low-pressure mercury lamp (wavelength c 
185nm, 254nm) and an excimer lamp (wavelength of 222nm) are desirable. 

[0012] By irradiating the ultraviolet rays from this light source, C-F association (539 kJ/mol) of a porosity fluororesin film is cut. 
Under the present circumstances, when binding energy with a fluorine atom makes the atom beyond C-F association (539 kJ/mol) 
exist it combines with said atom and the trap of the cut fluorine atom is carried out. A fluorine atom can obstruct the 
recombination between C-F because electronegativity makes an atom smaller than a carbon atom (electronegativity: 2.5) exist with 
4.0 since it is large. Moreover, since the binding energy is higher than C-F association, association with the atom and fluorine atom 
is [ re-] hard to be cut. Therefore, even if it is a porosity fluororesin film, some fluorine atoms can be permuted by the hydrophilic 
group. The processing by this UV irradiation is applicable like other porosity resin films. 

[0013] The hydrophilic group which has C-0 association of C-OH, C-COOH, C-O-C, etc. is introduced into the principal chain, the 
surface side chain, or surface end of a polymer of a porosity resin film by this first down stream processing, the porosity resin film 
obtained by the above energy exposure processing — XPS — in law, - OH radical (3400-3500cm-1 ) and -COOH radical (1700cm- 
neighborhood) which increase from O/C value's processing before, and are detected by the FT-IR method increase The following 
effectiveness shows up. 

** The wettability to the photocatalyst particle of a film or antibacterial particle dispersion liquid, and hydrolysis and the 
condensation polymer solution of a metal alkoxide improves. 

** By using C-OH radical and a C-COOH radical as a nucleus, hydrolysis and the condensation polymer of a metal alkoxide carry 
out firm and stable association by covalent bond or hydrogen bond, and forms a metallic-oxide particle by desiccation after that. 
[0014] Next, the method of forming for strengthening more degradation prevention of the porosity resin film by the photocatalyst 
and fixing of a photocatalyst particle or an antibacterial particle of a metallic-oxide particle is shown. The alkoxide of the various 
metals expressed with general formula;R1 nM(OR2) m-n (an alkyl group and M of the inside of a formula, R1, and R2 are integers 
from which a metal and m become the valence of Metal M and n becomes 0 <=n<=m -1) is contained in the metal alkoxide for whicl 
it comes to carry put condensation polymerization, and hydrolysis and the condensation polymer of a metal alkoxide use [ hydrolysi 
and ] a metal alkoxide with a proper means here. 1 1 sorts of alkoxides of following a-k whose metals M are silicon, barium, boron, 
calcium, a lithium, magnesium, aluminum, titanium, tin, zinc, and a zirconium are mentioned to the alkoxide used as n= 0, i.e., an 
alkoxide without the alkyl group coupled directly with Metal M, (henceforth a non-alky! metal alkoxide) among the above-mentioned 
general formula. 

a) A tetramethoxy silane, a tetra-ethoxy silane, tetraHsopropoxysilane, Silicon alkoxide b barium diethoxide, such as tetra- 
butoxysilane and a tetra-phenoxy silane, Barium alkoxide c trimethoxy boranes, such as barium diisopropoxide and barium-n- 
butoxide, TORIE — an ibis — boron alkoxide d cull SHIUMUJI ethoxide, such as a crimp run and trHsopropoxyborane, — Lithium 
alkoxide f magnesium JIETOKISHIDO, such as calcium alkoxide e lithium methoxides, such as calcium diisopropoxide, Magnesium 
alkoxide g aluminum trimethoxide, such as magnesium diisopropoxide, Aluminum NIUMUTORI ethoxide, aluminum TORIISO 
propoxide, Aluminum tree n-butoxide, aluminum tree sec-butoxide, Aluminum alkoxide h tetra-ethoxy tin, such as aluminum tree 
tert-butoxide, Zinc alkoxide j zirconium tetra-ethoxide, such as tin alkoxide i diethoxy zinc, such as tetra-isopropoxy tin and tetra— 
n-butoxy tin, It adds to the alkoxide used as n= 0 of the zirconium alkoxide above, such as zirconium tetraHsopropoxide and 
zirconium tetra — n-butoxide. The alkoxide used as n>=1, i.e., an alkoxide with the alkyl group coupled directly with Metal M, 
(henceforth an alkyl metal alkoxide) can be used. As this alkyl metal alkoxide, trimethoxy methylsilane, a TORIETOKISHI ethyl silane 
trimethoxy phenylsilane, a TORIETOKI CIF enyl silane, dimethoxy dimethylsilane, diethoxy dimethylsilane, etc. are mentioned. In 
addition, the 3-glycidoxypropyltrimetoxysilane which has a gtycidyl group at the end, such as 3-aminopropyl diethoxy methylsilane 
which has an amino group at the end, 3-(2-aminoethyl aminopropyl) trimethoxysilane, and 3-(2-aminoethyl aminopropyl) 
dimethoxymethylsilane, diethoxy-3-glycidoxypropylmethylsilane, etc. can also use for an end the hydroxypropyl trimethoxysilane 
which has a hydroxy group as alkoxides other than the above-mentioned general formula. 

[0015] In order to carry out a metal alkoxide hydrolysis and condensation polymerization, it is good to add inorganic or organic an 
acid and a base. Generally, as an inorganic acid, a hydrochloric acid, a sulfuric acid, a nitric acid, etc. are used, and an acetic acid, 
formic acid, oxalic acid, etc. are used as an organic acid. Ammonia, the organic amino compound, etc. are used as a base. A reaction 
is [ that what is necessary is to make water, an acid alkali, etc. mix in the organic solvent diluent of a metal alkoxide, and just to 
agitate at a room temperature ] controllable to arbitration at concentration, time amount, and temperature. Although condensation 
progresses with time amount by air-drying and carrying out stoving of hydrolysis and the condensation polymer of the metal 



alkoxide which reacted after sinking into film pore and it becomes a metallic oxide, it can be made to combine with a film pore front 
face firmly by making it dry at 80-150 degrees C preferably below the heat-resistant temperature of the resin film used above 50 
degrees C. Moreover, since the particle of a metallic oxide joins together by using as a nucleus - OH radical and -COOH radical 
which were scattered on the pore front face, the external surface of pore is covered, blinding is not started and there are few falls 
of penetrable ability. . 

[001 6] It is desirable that the porosity resin film mass after the formation to the porosity resin film mass in front of the rate of a 
mass ratio of the particle of a metallic oxide, i.e., formation of this particle, is 1 .05-1 .35 in general in this invention, although the 
range of a desirable value changes with a void content and apertures — this — if hydrophilization is inadequate in a ratio being 1.05 
or less and 1.35 is exceeded, the blinding in pore will arise, permeability will fall, and when this blinding arises further, in 
hydrophilization processing, the interior of a film will become is hard to be carried out. In this invention, it is [ process / smking-m ] 
good in a multiple-times line. Particle formation can be controlled and permeability can be highly maintained because this uses the 
low-concentration liquid of the hydrolysis and the condensation polymer of a metal alkoxide. The concentration of a metal alkoxide 
is 3 - 7% more preferably 10% or less 20% or less. It becomes it easy to produce the blinding in pore to be high concentration. 
[001 7] Next, in order to make more uniform fixing of a photocatalyst particle or an antibacterial particle attain, hydrophilization dowr 
stream processing is performed for the front face of a metallic-oxide particle layer. A pore front face is semantics including the 
front face and internal organization chart side which constitute porosity, and the part by which hydrophilization is carried out 
according to this hydrophilization processing is the particle front face of not only a film front face but the metallic ox.de formed in 
the interior of pore here. On the occasion of hydrophilization processing, hydrophilization of the processing which introduces - OH 
radical into the particle of a metallic oxide can be carried out and carried out as well as the first down stream processing by the 
ozonization in UV irradiation or atmospheric air, acid treatment, and alkali treatment. As the above-mentioned acid, fluoric acid etc. 
can use NaOH, KOH, ammonia, etc. suitably as alkali. 

[0018] As for the particle which causes a photocatalyst operation, Ti02, Zn02, Fe 203, CdS, CdSe, SrTi03, etc. are illustrated. For 
example, titanium oxide is the titanium oxide powder of an anatase mold, and is 0.01-1 micrometer preferably the particle size of 
0 001-5 micrometers. It immerses and dries and the dispersion liquid or sol liquid of these particles is fixed to said processed 
porosity resin film on a film pore front face. Moreover, the particle diameter to fix is suitably chosen by the aperture of the porosity 
film to be used. If particle diameter is large, it cannot be established to the interior of a porosity film, as particle diameter — 1/of 
the aperture of a porosity film — it is 1/10 or less preferably five or less. 

[001 9] Electrodischarge treatment or by carrying out UV irradiation processing, the wettability of a porosity resin film of dispersion 
liquid or sol liquid improves, and it can be fixed to a porosity resin film in the particle which has a photocatalyst operation at 
homogeneity. When the particle which has a photocatalyst operation adheres to a porosity resin film directly, after producing 
degradation of resin and, forming a metallic-oxide particle layer in the pore front face of a porosity resin film preferably on the other 
hand, it is good to fix the particle which has a photocatalyst operation. Moreover, if hydrophilization processing of the metallic-oxide 
particle layer is carried out further, dispersion liquid or sol liquid will be smeared, a sex will improve, and uniform fixing of a particle 
which has a photocatalyst operation will be attained. Generally singles, such as water, a methanol, ethanol, propanol, and a butanol, 
or a mixed solvent is used for dispersion liquid or sol liquid. 

[0020] As an antibacterial particle, composition or the natural zeolite of a high silica zeolite, a soda light, mordenite, etc., and a 
compound with the metal ion chosen from Ag, Cu, Zn, Hg, Sn, Pb. Ti, etc. are illustrated. In addition, metallic compounds, such as a 
metal, silica gel. a ceramic, and phosphate, are illustrated. These powder as well as a photocatalyst particle is used as particle 
dispersion liquid, and needs the same selection as a photocatalyst particle also about particle size, a photocatalyst particle and an 
antibacterial particle are independent — or it can use together and use. When using together, the mixed liquor of a photocatalyst 
particle and an antibacterial particle may be fixed, or you may make it established independently, respectively. 
[0021] 

[Effect of the Invention] Since - OH radical and -COOH radical are given to the pore front face of a porosity resin film by 
electrodischarge treatment or UV irradiation processing, the wettability of the functional porosity resin film of this invention to the 
dispersion liquid of a photocatalyst particle and an antibacterial particle can improve, and the pore front face of the above- 
mentioned processing can fix a particle to stability. Moreover, to the pore front face of the above-mentioned processing, the 
wettability of the hydrolysis and the condensation polymer solution of a metal alkoxide is also good, and the particle layer of the 
metallic oxide combined firmly chemically can be formed. By being able to achieve the function of the degradation prevention by the 
photocatalyst of a porosity resin film, and carrying out hydrophilization processing of the front face of the above-mentioned particle 
layer, fixable [ the particle layer's of this metallic oxide / of a photocatalyst particle and an antibacterial particle ] improves, and 
uniform fixing of it is attained. Moreover, established ** can do a photocatalyst particle and an antibacterial particle, without 
producing the blinding in the pore of a porosity resin film by using permeability or a permeable porosity resin film according to this 
invention. Therefore, can process making the inside of air, or an underwater pollutant flow using permeability or a permeable 
function, the contact opportunity to a photocatalyst particle and an antibacterial particle is made to increase, and efficient 
processing is attained. 

[0022] . . , 

[Example] This invention is concretely explained using an example below. In addition, that it is in a sentence with the section means 

the weight section. /nTr _. 
it was immersed in the inside of a methanol, and underwater every [ 10 ] one by one, the example 1 polytetrafluoroethylene (PTFE; 
porosity film (the NITTO DENKO CORP. make, a trade name NTF1122, 0.2 micrometers of nominal apertures) was immersed in 4.1 
more% of the weight of the boric-acid water solution for 10 minutes, and the boric-acid water solution was infiltrated into pore. 
After carrying out UV irradiation to this film for 30 minutes with the low-pressure mercury lamp (OAK CO.. LTD. make; VUV-65B- 
22-21 , wavelength of 185nm, and 254nm) of output 650W, it washed and was air-dry with pure water. Although it was F/C-2.0 and 
O/C=6.01 before processing when this film was analyzed by the XPS method, after processing were F/C-1.6 and O/C-0.43. the 
ratio of F decreased and O was increasing them. In Fourier transform infrared spectrophotometry, - OH. radical (3400-3500cm-1) 
and -COOH radical (1700cm-1) existed. The sol liquid (particle size; 20nm, alcohol and a water solution, solid content;10%) of a 
titanium dioxide was sunk into this film, and it was made to dry at 1 50 degrees C for 30 minutes. After desiccation, when the 
gravimetry was performed, 15% of increment in weight was seen, and it was checked that it can be established. 
[0023] It was immersed in the tetra-ethoxy silane sol solution (it is left after adjustment for 24 hours in the tetra-ethoxy silane 15 
section, the isopropyl alcohol 450 section, the water 5 section, and the hydrochloric-acid 0.01 section), and the PTFE porosity film 
which was used in the example 2 example 1 and which carried out UV irradiation processing was dried for 5 minutes at 100 degrees 



C This immersion process was repeated 5 times and the titanium dioxide was fixed by the same actuation as an example 1 1 except 
having formed the silica in the pore front face of a porosity film. After desiccation, when the grav.metry was performed, 1 5% ot 
increment in weight was seen, and it was checked that it can be established. 

[0024] It was immersed in the tetra-ethoxy silane sol solution (it is left after adjustment for 24 hours in the tetra-ethoxy silane * 
section the isopropyl alcohol 450 section, the water 5 section, and the hydrochloric-acid 0.01 section), and the PTFE porosity filrr 
which was used in the example 3 example 1 and which carried out UV irradiation processing was dried for 5 minutes at 100 degree 
C This immersion process was repeated 5 times, the silica was formed in the pore front face of a porosity film, and, subsequently 
hydrophilization processing of this film was carried out. In order to carry out hydrophilization processing of this film, again in 
borated water, after carrying out UV irradiation for 20 minutes with the same low-pressure mercury lamp as an example 1. it 
washed and was air-dry with pure water, and the hydrophilization processing film was obtained. When decompressed the 
transparency side to 23.5cmHg(s), pure water was made to penetrate using this hydrophilic film and the pure-water transmission 
rate was measured, they were 9.7 mL/cm2 / min. It is film 1cm2 in this condition. After performing pure-water filtration of 10 . of 
hits moisture was once removed for the film for 1 5 minutes at 60 degrees C in drawing and an oven. And when it set in the filter 
again and pure water was filtered on the above and these conditions, the pure-water transmission rate did not change but it was 
checked that hydrophilization is carried out. When this pure-water transmission rate was unsettled (pure-water transmission rate 
which permuted by pure water and was measured after making it humid in alcohol), it was 93%, and the mass ratio was 1.20. this 
hydrophilic film — XPS — when analyzed by law, 5% of O originated in the OH radical by F/C=1.2, O/C=0.61, and Si/C-0.20. 
Moreover, by Fourier transform infrared spectrophotometry, as for this hydrophilic film, - OH radical (3400-3500cm-1 ) and -COOr 
radical (1700cm-1 neighborhood) existed. The sol liquid (particle size; 50nm, alcohol and a water solution, solid content;10%) of a 
titanium dioxide was sunk into this film, and it was made to dry at 150 degrees C for 30 minutes. After desiccation, when the 
gravimetry was performed. 1 8% of increment in weight was seen, and it was checked that it can be established. 
[0025] It was immersed in the tetra-ethoxy silane sol solution (it is left after adjustment for 24 hours in the tetra-ethoxy silane 15 
section the isopropyl alcohol 450 section, the water 5 section, and the hydrochloric-acid 0.01 section), and the PTFE porosity film 
which was used in the example 4 example 1 and which carried out UV irradiation processing was dried for 5 minutes at 100 degree; 
c Thjs i mmers ion process was repeated 5 times, the silica was formed in the pore front face of a porosity film, and, subsequently 
hydrophilization processing of this film was carried out In order to carry out hydrophilization processing of this film, it was immerse 
in the rare fluoric acid water solution (0.1%) for 1 minute, and hydrophilization processing was carried out. When decompressed the 
transparency side to 23.5cmHg(s). pure water was made to penetrate using this hydrophilic film and the pure-water transmission 
rate was measured, they were 8.5 ml_/cm2 / min. It is film 1cm2 in this condition. After performing pure-water filtration of 101. of 
hits, moisture was once removed for the film for 15 minutes at 60 degrees C in drawing and an oven. And when it set in the filter 
again and pure water was filtered on the above and these conditions, the pure-water transmission rate did not change but it was 
checked that hydrophilization is carried out. When this pure-water transmission rate was unsettled (pure-water transmission rate 
which permuted by pure water and was measured after making it humid in alcohol), it was 93%. and the mass ratio was 1.20. this 
hydrophilic film — XPS — when analyzed by law, 5% of O originated in the OH radical by F/C=1.0, O/C=0.68. and Si/C=0.21. 
Moreover, by Fourier transform infrared spectrophotometry, as for this hydrophilic film, - OH radical (3400-3500cm-1) and -COOH 
radical (1700cm-1 neighborhood) existed. The sol liquid (particle size; 50nm, alcohol and a water solution, solid content;10%) of a 
titanium dioxide was sunk into this film, and it was made to dry at 150 degrees C for 30 minutes. After desiccation, when the 
gravimetry was performed. 18% of increment in weight was seen, and it was checked that it can be established. 
[0026] As an example 5PTFE porosity film, 1 micrometer (the NITTO DENKO CORP. make, trade name NTF1131) of nominal 
apertures was used, and also according to the approach of an example 3, the silica was formed in the pore front face of a porosity 
film and, subsequently hydrophilization processing of this film was carried out On this processed film, it was immersed and silver 
zeolite (particle size of 0.1 micrometers) alcoholic dispersion liquid (10 % of the weight of contents) were dried at 100 degrees C for 
20 minutes. After desiccation, when the gravimetry was performed, 20% of increment in weight was seen, and it was checked that it 
can be established. 

[0027] About the PTFE porosity film used in the example 6 example 1 , it is C02. Low-temperature plasma electrodischarge 
treatment was carried out using gas under the conditions of 8 W-sec/cm2 and gas total pressure 0.05torr. It was immersed in the 
aluminum ethoxide sol solution (it is left after adjustment for 24 hours in the aluminum ethoxide 12 section, the isopropyl alcohol 
450 section, the water 5 section, and the hydrochloric-acid 0.01 section), and this film was dried for 5 minutes at 100 degrees C. 
This immersion process was repeated 5 times, the alumina was formed in the pore front face of a porosity film, subsequently to a 
rare fluoric acid water solution (0.1%), it was immersed for 1 minute and hydrophilization processing of this film was carried out this 
hydrophilic film — XPS — when analyzed by law, 5% of O originated in the OH radical by F/C=1.1, O/C=0.65, and aluminum/C-0.30. 
Moreover, by Fourier transform infrared spectrophotometry, as for this film, - OH radical (3400-3500cm-1) and -COOH radical 
(1700cm-1) existed. The sol liquid (particle size; 50nm, alcohol and a water solution, solid content;1 0%) of a titanium dioxide was 
sunk into this film, and it was made to dry at 150 degrees C for 30 minutes. After desiccation, when the gravimetry was performed, 
18% of increment in weight was seen, and it was checked that it can be established. 
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